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(54) ORGANIC THIN FILM EL ELEMENT AND ITS MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To suppress a material 
movement caused by ionization and to provide an 
excellent rectification characteristic by forming 
a negative electrode with a laminated or mixed 
layer of aluminum or magnesium and a lithium oxide 
having a specific f i Im thickness, and providing 
organic thin film layers in contact with this ^ 
layer. 

SOLUTION: This organic thin film EL element is 
made of a charge implantation type having one or Ri 
more organic thin film layers between a positive 
electrode and a negative electrode faced to each 
other. The negative electrode is formed with a 
laminated or mixed layer of aluminum or magnesium 
and a lithium oxide, and the film thickness of the 
lithium oxide is set to 10-100 &angst;. The 
organic compound expressed by the formula is 
contained in the organic thin film layers kept in 
contact with the laminated or mixed layer, where 

R1-R6 independently indicate hydrogen atom, halogen atom, a Iky I group, alkoxy group 
and cyano group, L is -0R7 (R7 indicates a Iky I group, eye I oa Iky I group, aromatic 
cyclic group which may contain nitrogen atom, or aromatic cyclic group having bond 
group made of metal atom or oxygen atom), M indicates metal atom, and (n) is an 
integer of 1 or 2. 
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LfcWja"CS/^3/^--«rH!CJK*«:J»Tbfc. P^ScoS 
ffiT* A 1 q 3 £rJftJR&£ 3 A/ Sec, mm 5 5 0 Aj& 
RU #«l»*i»Tlfc. Ucfc, i<o#*Jl3ft*«« 

nigAh. S*)ta#*tfc. 4xiO- 4 Pait* 

U m&&&0. 2 A/S e ctm^i: 5t-iDfRife 

— hSriOJRbrt^*, ^S;JKSS4 0 A/S 8ct48J; 

•t s/^-^§8SfebfCo ^r/u^^Atr/K-^ 
(Z>J«ff^3 0 0 0 Alzte^tit r 6fIg«:^T b, I 
TO/ a -NPD/A 1 q 3/L i 2 O : A 1 ««L « 
*x!l74mra 2 O^^Slt :WI:iTO 
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LT 1 5 V0?«fiESrHlJn"*"5 t s HOOy AOtffi^ 

£ A <7? Itl 5 V^mjE^rSI^D-r^i: 3 

0 n ACOm.i56^^EnfCo 1 5 VSlJDB#<7>SJ?ttfc«:ff3("f 
3. 8 ! x i o 4 ffcofco 

-r^*^* AtKfty ^ br i 5 v 

fc, ito*(8I, 7;K-!>Ai:(ftyf 
/I£:&§1&£ ttl 5 V<75«ffi&HlJ0-r5i:4 0 nAOt 

*W4 te^RLfc*f l: I TOSri*, 4 

jE«:BliD-t-5 t lOOOy A<o«jfcj&*Wix:fc. I 

i:ltl5 ycomH^rTOD-r £ £ 4 0 n A0>«i(M*dEn 
fc 0 Z.om&m.ffiVc&Wc'g.-t&t. 2. 5X10 4 T#? 

[ 0 0 3 5 J ±|B|gJlSff(|0»^(CO^TKW'*- 
25 118.5 f^^^i? 4-230997 

IS^co J: i atl< ttMg *^*Mfttt*Klft 

ttWt* Al, In, Ag/jtWM^I^^ 
IT, M^S5<^ c PTOJtI^^^5 1 t)^<?), 5 0 

»T*>0 , 4#(wBift;y f!>A^«nTt^: fc«rfi.^rtf 

iooA^TS*T«st, :namniii:i^, 

2 o A»Tit&ii^a 
£Li\ L#>U 10A^1^JI^«I^-W 

5i^im$L<^i\ ®Hty ^*a&t/^~ 
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®tf b y ^ 0 a (7> tt v gg ft £ I i £ < A * £ tt * Bfl * & » » 
f ^A^lgAfitiO. 0 5—1. 5fifi%r^"9-^ 

^s^^Aoii'&tto. 0 3~i. 8i:*%o»-&'jc» 

[0 0 3 6] £fet^ r^HMb*£*r6#«ffc*»tt 

*«*W«r*fafc»*. tf^iiifatto-iK:^ <i) t 

fc*>, 5 nm»Ji*>nii*»T*>5^, lOOnm^Jb 
»jai-6i:W»«ffi3&4i«< ftoTLi ? OT CH^Ta* 

a^-t^v'!? A<oritRaaiiiSt^3a*»* b< , 20 

A/S e c£A±2 0 0 A/S e c»T2*H**L£. m 

5&T&>5 e fc*5, 2 0 0 A/S e ceiji<7>aattjts 
so a*, ^nib^^a^'&^-^sc 5>46»**»ftt 

Alq3^1fO (8) ^-TS^^^^ifeWl 

/i^Jfe-Cf^lHUfc*^^ I TO*tBf«, 

Si^lTl 5V(T)tE^Mt5i, 1 3 0 0/2 AO 

®£ IT 1 5VO^ffl:Mt5 £20 n AOfllJE^aE 
Jifco 1 5 VOBianfiPOfiattfcSrtHt-^S^. 3. 8X 
1 0 4 T^o/: 0 
40 (HJSW7) -SMSM 1 ofto^WJ- 

Alq3^l^O (12) fci-£&*tt3Slfc«l tm 
«ft*jSfet?^8iUfc*-?-(w I TOSrHMfi. T/L-^ 
^rPt^i: ITl 5 VCO«jE^:W^0"r^^, 1 5 0 0 u A 

IT 1 5 V<Z>*jE*Hl^D"*-5 ^ 3 nAOtP* 
ixfco l 5 v^l^JD»#coS^tfc:^tf»-r6i:, 5. oxi 
0 5 Tfoofco 

(3S«S« 8 ) l oftHOH^J- 

A 1 q 3 4r^2 (14) i:-r5£t^tt*lSOTl t El 
50 i/j;*&TffKLfc^^i: I TO$:M, T/i^^£^ 
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&&mt IT 1 5 V<7)lE^Mt Z>t. 1 2 0 0 yA 
Utet Lri5 VomH^rfP^D-t" 5 £ 6 n A<om*?M*#£ 

nfco 1 5.vai*D#oaE»tit*»3S+«i:, 2. 0x1 
o 5 r^ot 

A 1 q 3&m2<P<D (2 0) irf^^l^M'Jl tfft 

IT 1 5 V (DMB.&WllU'f Z> t 4 0 n A0>«flM* 
fltixfco 1 5V9»WliStt^ttgfS^, 2. 7 5 
X10 4 T#iof: 0 

(nwiio,) -jtftWi^fti^ieiSCT- 

Alq3^S3*^ (3 1) £-TSEJl*tt£lfc0«l 
i^feT^iLit9gflC I TO^ii, ~* A 

V3-$J±&&S$:&Mt IT15 V<D«JE«rfiP2JQ-*-5 

imA<6«tta*wnfco iTotss, ta- 

^ ~$j±%mffit IT15 votff^MtS^: 10 0 
£ , 1 . 0 X l 0 7 T&ofc 0 

Alq35:f4^^ (42) £ 5 EJt^«*«Sff!l 1 £ m 

mmm&f&mt it i 5 vomEE£ep;bD-f £ £ , no 

0 ju AcomW^i^ix^o I TOfrlttC T/U^=* 
pMs&mffit IT1 5 VO«ffi*SMJD"**5i: 1 3 0 p A 
(Dmffi&ffititz. l 5 vBi«n«P<7>««tlt«:«-*"rSi:, 
8. 5 X 1 0 5 Tfcofc 0 

(*1S«12) -*l£ff'Jiofiii<z>|Hfi«- 
SK^^^StS±i- I TO*i 0 0 0Ai:48«i:5^^ 

/□T&ofk, Br«o^^ — J: 5«w I T 

W8ilT v a-NPD (N, N* -v>^^^^-N- 
N-t'^ (1-^-7^/1^) - (1, 1* - fc'^^/U) 

mg, it»*tt«J:LTAl q 3tr#^^iO#- 
hClOOmg, £h 1 4 tp<Di£&%0 (15 0) * 

1 0 Omg'itix^fixau^^fflSL, JB'J^SWBSRtftS J: 

P— oJCS**K«rtt--fe s> h Lfc«, 3£g(*i£: 2Xi 

-NPD^Aot#- h^DStr^oto a-NPD 
tm&&Bt 3 A/S e c fc&ftfcttSi't'fflJfcSra 

^CSI^TUo l*©!lflfAl q 3*fiKtti* 
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S3 A/S e c , jR«4 0 0 AfifcflSU *«fcl{fc-&4fe 
(15 0) i«Aofc#- H4:*DJRUJR*iia3 A/S e 

L/Co 4XlO" 4 Pa*T«^lt^ mtT/U^ 
10 HtJPiRL, JKJSaao. 2A/S 

r 5T±^^t 5>* — *HJ*U lOAodftftS* 

Lt^#, j£flliSft4 OA/Se c fcfcS J; oi^&^Wi 

fc. Igf 3 0 0 0 Alcfeofci: ^ »T 1 4 I 

TO/a-NPD/A 1 q (15 0) /Li 

2 0/Al«», «*xy74mm 2 O^^ll 

^ T15V^)tES:H13!lDt5t. lOmAtOtWSn 

to ifc. itom, r;K^^^isaTi 

5 VOSa^rfn^P-fS Un AO«Se#8tixfc. 15V 
m^DB#COS^tfc^ff»-r-5^, 1. 0X10 7 T?fco 
fc. 

(^M13) -*ftffij2(7>Mo3eifcW- 
A 1 q 3£^1 2<P<D (13 0) t *t £BU1>ttlM6M 2 

IT 1 5 V<7>«flES:fipaD-*- 
lmAO««E^«ltlfc. it, ITOM, -7 
J<? ^*^!)AS:Bii IT l 5 V0>«ffi*l=Pira-r5i: 6 0 
p AO«j«3a*«ixfco 1 5 V^l^DB#cDS^tt:$rtf»-r6 
3. 3 X l 0 8 Tfeoto 

A 1 q 3£^l (1 7 7) £ £ teHSfctf'J 3 

^yf!)^i^i^ lti 5 v<nm&&wm't 

1 2 0 0 ^ AO«»^«Jlfc. ITOSrg 
ff. v^v")Al:iiHTl 5 V^flffiSrSUm-fS 
£ 3 0 0 p A<7>«j«!ft«aEnfco 1 5 Vfn^DB^COS^tfc^: 
4<? B-JltSi:, 4. 0 x i o 6 Tfco/to 

#JfeTffSSlUfc*-7-^ I T0 4rl»«, TA^ 

«fc IT 1 5 V<7>m.&$:WM'fZ> t. 2 0 8 0/iAOt 

t LT 1 5 H00 nAtWt L 

tfS-f^i:, 2. 6X10 2 T*)of: 0 
[0 0 3 7 ] 

56? [3§eJ!co#jJfl:] *«|l:«t>5t«*«EL*t«© 
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y -5 £ ££SH<!: 
[0 0 3 8l,-*fc, f-«i:ir, ^IfflWv^a 

Hi] ^«»jhie l st^a****^ h y ^ * ^Sfi6<^¥ 
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[13] y-f*- K«M*«r»o*-?«:^ h y ^^ftUfc 
[04] K»tt«r»fcfti^»-&<0 

So 

[0 6] *«W<0«"«*«E L*^-<Z>ffil^*jS*:^-rH 
T*^)So 

1 H«tt££« 

2 ^rsis 

3 ffc^» 

4 L i 2 O 

5 AllXliMgl 

[12 ] 




[05] 



5. AllSUIiMgl 
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A 




w 





















L2 



L3' 



— v — 



Lm 



CI 
C2 
C3 

I 
I 

\ 
% 

Cn 



'J 



[14] 



A 


\4 




r 










/ 


/ 


/ 




L 
V. 


1 L 


2 L 





CI 

C2 

C3 
■ 

i 
■ 

Cn 



[16| 
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imU 0 ] 11^10^220 (1999.10. 
2 2) 
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(I) 



or? (R7 ttr/u*y>s, v^^dt^i, ^ssig 

I¥»»jE2] 

[«iiE^**H«] mm* 

i ji _h <o * *T"#- 5 « w a am <z> E 



fg, aoffjjsK^u ^ o Ag>ji <pflEga* i o Aj£A_h i o 

/■#TE— (I) ^^i^^Wfl^WSr&^U 
ffJlBHESWfiKJBtifift j6« 2 n m/ sec 2 0 n m/ s 

Hb4] 



(I) 




OR 7 (R 7 ttr^^F-yuS, ^>o7^l, SSKJH 



nAff 

[ttjE*MfeiBB*l 0 0 0 5 
[0 0 0 5] 

[ »JH *» *^ 5 *Jg91l*i:ELfc:B«* 



0 ABil 0 0 AEJLTX 1 *!? , ffiE aWXtta-frW fca 

i-5#«*«JBa s TE-«« (i) ^snstftftd 

[^«4ijE4] 

imm*t*mm&] mm* 

mi£ttmm%£] 0009 

[0009] x, jS4tt«», miaw*«a 

ttfk^tt^JRff^S nmJ&l_hl 0 Onm^Tr^S:^ 

fc«-*-**r«WURJB^-biB— «* (1) T-^£ft5*rtti 

{frfr***^ U ffiriaH!«OJ5«;JBia«3& 4 2 nm/ s e c 
j£A_h2 0 nm/ s e c ^Tt 1 *) 5 ^ £ £ £ 

[?Kt3E5] 

[*fjE*t«i*IB£] 0 0 3 4 

[0034] (mmmi) sw^^stsiifci to 

(indium tin oxide) ^1 0 0 0At 
1 0 Q/D-C&o/do BfS^^^ — ^^ft 

Sctpl^iTO^x^fy^t, i TO/^-y##7 

\Z % JElimmWWt It, cr-NPD (N, N' -^7 
oc^yu-N-N- h:'^ < 1 - 7 ?vu) - (1, l' - 
tf7^-^) -4, 4' ^r^>-^/u®!(7)^ 
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^ufil<Z>#-r hClO Omg^rtl^nS'J^iCfflSU, SU 
ft, girt ^ 2 x i o ' 4 p a S /j? ^ J ft a 

Tt^o/Co a - N P D ^S^S S 3 A/ S e c O-^I 

au/jjsi-ctaa*^^ ho— _b«KRtfe> 

nfcS'* **-*l»*fcU J*JR*HJ*6U 5 0 0Af#JBI 
f TA 1 q 3 SrjaJRi* * 3 A/ Sec, JgJ? 5 5 0 Aj* 

wt wrt ^ m<o^ h ic-tn-PJx i 

g A*l, S*K£*ftLfco 4X10" 4 PaiT«t 

Sfi«0. 2 A/S e c T-2c^-f£ J; 3 «cjD!R*f*«:R3E 
Lfc. ffi^Lfc^^^-CJba^-V 5>*-4rH*U 10 
AwRSiftSiflSJRLfc. T/i^^A^A 
ofc#-hS:lD!Btr^#, ^S4 0A/Seci: 
fc£ J: 5«&a«:RSU ^fLf^^^TWS. ±»$" 
y* — &ffl1&l,tio M3 0 0 0Ai:/iofci:i6T- 

SK***^ U I TO/a-NPD/A Iq3/Li 2 
0/Al#ti£, ^^74mm 2 <7>*-T-*:fls»l Lfc e 

5V(?)tE^M5^ 1 10O/iA(DS»m 

5 V<7)tE^Mtl>^: 3 0 n A^«flt^8Eix/t:. 15 
VHiaDW^S«efcb*lhJI"*"Si:. 3. 8xio 4 t*fco 

(IMi)2) 3IM^7^atR±«- I TO& 1 0 0 0 At 

fittliioo/Dtkofc. m^. ffifcto'^f — z/btt 

**fli3RLfco iPAT«i*it*> 

jE?L«liS*f»*t LT, a-NPD (N, N' -v^ 
/U — N — N— f * (1-^^^/U) - (1, 1 ' - 
-4, 4' -i?T £ » %<?>'<?/l'9ll<Dtf 
-hl:i00mg, *fc***t*4^ ItA 1 q 3 S 

^/M&<7>#— hill 0 Omg^tifiaSiJ^^fflf SU 

^ffl«LfcS«S:l^-^K2SaS*»«rtt-* s> h Life. 

girt 2 x l o " 4 P a (7)1$ S 5 * Ti« 
U Sfl*LjfcBSj£T*a -NPD^Ao/:#- h 4r*DjR L 
Tt^oto ! a-NPD^l!S«ii«3A/Sec<0-Sa 
H^*S*r-«aS«r3 V h n-^Lfcft, JbWKRtffc 



®TA 1 q 3 3 A/ Sec, fiUV 5 5 0AfiJt 

m<t\ir_9j*&$i0>* i/if* 1 ?* vk^?- hic-en^n 1 

gAh, W«Jtffl#*bfc. 4X10* 4 PaK«t 
AftO. 2 A/S e c-CKEtSJ: 5I-JDlRft« s «:R3e 

ofc#- hS:JDSRLT^#, J«iR>a«4 0 A/S e c t 

* y* — SrHJScbfc. gi3 0 0 0At:^ot^6r* 
**Sr*tTU I TO/a-NPD/A 1 q 3/L i 2 
O/Mgtil, ^xyr4ram 2 4r ffcR Lfc. 

5 v*>«ff«:Siap-*-3 £ , 9 o o /i A^ttdt^ienyt. 

ITO^Hi, 7;Kx^^||Hri5V 
£ 3 2 n A<Z>ttj«J&*MiXfc:. 1 5 Vftl 
^P^oSWtfc^rtf^-r^i:, 2. 8Xl0 4 r-*?ofc 0 
(38K6OT3) S9j;tf7;*StR-LK: I TO§: lOOOAt 
<cS J; 5^^^^J*^<t 9j*«Lfco cco^r^cov'— h 
Jgttttl 0 0 /□•?*> ofc. Br5££>^ — 

6 J: 5tc i TOtiyf^U I TO/^- vtt#? 

ic, jE7Llfti£tt**i: It, a-NPD (N, N' -v^ 
^ ~,U- N - N - (l-^fvU) - (1, 1* - 
f:7 ^ - AO -4, 4' - v>7 ^ V) Sr^V^/uSOiR 
-hiaOOmg, *fc***t*fi: ttA lq3^y 
^/MR!tf>#- htCl 0 Omg*ft* # nSiJ**CjflSU JB'J 

ft, gl^^2X10" 4 Pa^)S^t^^6^r^ 
U 5USI LfcBiSta -N PD^Aofc^- h ^r^JD^ L 
TV^ofc. a-NPDj&*ffi#it&3 A/S e c*>--tfiS 

SfA 1 q 3 &JttJR&£ 3A/Sec, JRff 5' 5 0 Aj* 
RU *«MI»j««:J»TLfc. COtiSW 

Atl, 4X10" 4 Pajr^lt 

A a*Aofc*E— h^r^D^U, 
SO. 2 A/S e c •cSc5£"r6«l;"3(-*P!RAf t l=*RSb 
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fc. JcJELfci: '^5-C±*5S'* s/^-4:H!ttU 10A 

HSrJDjRUT^*, OA/Seci:/^ 

SrHttLfco Rf 3 0 0 0AiCftott^5T«* 
£r#&7 U I TO/a - N P D/A Iq3/Li 2 O/ 
I n«3ft. «*xi)74mra 2 O^^^f^KbfCo ^ CO 

tz, ITOCT, TA^!)A$:«Hri5VO 
«JBE«:Hl^P-f5 t 2 9 n A(T>«»E^aStufc 8 1 5 VHUJO 

(IMSff!l4) *§^;tf^;*£t£Jblc I TOSrl OOOAi 

*5 £ 5*'* soffit-* ojaaufc. :<o^oi/»h 

(C, jE7L^i£$t£f£ Lt, a-NPD (N, N' 
x-/l/-N-N-t^ (1--^-^^^) - (1. 1' - 
e^^-yu) -4, 4' -v>T^^) ^^y^^K<7)^ 
-MHOOmg, *7t#3te*m£ LTA 1 q 3 IS 
^/uK<7>Jj;— MCI 0 0mg-tn**Jh,5<J/rfc#«U SJ 

^ 2 x i o " 4 P a cog^S ^ 5 ^ T-ftS 
U SJiSLfcWj^^a — NPDd*Aofc#— h*JDJRU 
TPot 0 a-NPD^aK«aSft3A/Se cO— «iS 

nfe^* s^-SrBllftU /»JRSrHIttU 5 0 0 AfSig 

«tA 1 q 3 4rfiJtJRi*A 3 AX Sec, 5 5 0 A J* 

fcftjST, Kfe U A ^Aofc^" MSrflPgftU 
i**o. 2 A/s e c -eSStSJ; 5tcapjRft#4rK3e 

^UTt^,: )iJcgM4 0 A/ SeciftSJ; 5^*^ 

3oooAl:/£ofc^:5r-|fWU ito/o 

-NPD/Alq3/Li 2 O: Al «jfi. JS^^r 
4mm 2 W^^MLto ^OS^ITO^H, 
T^^^l? AirKfty f^^ltMi LT1 5 
V^ttJE&HliD+fcfc , 1 1 0 0 w AO«»3ft4«nfc. 



■fi-Ji*Si«i: Ltl 5 VcomjE$:SJAD*r^^ 3 0 n A<0 
«Sfcd*ifcn;fco 1 5 vPPJ!JDP#oS^tfc«:tf35-r5^, 
3. 8 X 1 0 4 "Cfcofco 

a j:ggfby ^» ^a-frw^r^aj: in 5 v 
<Dm,EE&fi)M-t 5 Moooii A<7>«WA*8enfc. * 

S^rH^i: ltl 5 V <Dm.EE&WDWt Z t 4 0 n A^ 

mtmtiito ^op#o««ett « 2. 5x1 
o 4 r^of'o 

tsi?&j*bWH£V Mm&m&ljjMt IT 1 5VOI 
jE^^D-r^i: 1 0 0 o u Atf>«8M*Sfcnfc. '&1t* I 
TOS:l»i^^^i:»ftyf?AO»*ItBi 
tUl 5 V(Dtt£E*HWJ0-*-6£ 4 0 n A0>«i*3&*Stft 
fc 0 - OP#o&^i£&ffg-r.5£, 2. 5Xio 4 T*#> 
ofc. 

[ttIE****««] 

[ffiiE****! i£] 0 0 3 6 

[0 0 3 6] £<b(C, r<0&ftJI£«^5*«fl:^4*rtt 

«MMt**bfcfi*. t*#m e*<d-«*c (1) r* 

5 nm£JLJi*>ntt*»t*fcSd^ 10 0nm^± 

A^-r^^r>^O^^Sli:iit^^»^ b< , 2 0 
A/S e c £Jl±2 0 0 A/S e c Wi*tl5 0 Ctl 

-S^f^eo fe*3, 2 0 0 A/S e cEJUia>iS*ttK£ 

«jiKJRiS ft 1* * tt -en » & tc ffl ^ s c t -c t> -c 5 
(ssitw 6 ) -jhsot 1 <om<r>mifcm- 

A I q 3£^l (8) ir-rSJ^^-lill^CTl 

ft*»rft»Lfc*^ii i To*m r^^-^^$r 



(32) 
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&Mt IT 1 5 V<0«ffi*rEpan-r5£, 1 3 0 0 /zAO 

ait^iuifc. itom, t^^a^i® 

«t IT 1 5y<75«fiE*HlJD"t"5 t20n A 

tiTto 1 5 V<oenJ!JP»#<olEaEtfc4rtf*i"S £ , 3. 8X 

i o 4 r^ot Q 

A 1 q 3£^1 * <D (12) fc^6EA*M*2MSMl 

^ti^Lrisvwtff^Mts^, 1 5 0 0^ 
o«i«i6«i«4xfc. ITOSrBS, T^^£A£ 

It 1 5 V <DMI£%$)M1- & t 3 n A 
tl/to 1 5 VTOP^OS^tb^tf^t-^^, 5. 0X1 

o 5 r*^ofc 0 

Al q3^$2*0 (14) fc-rSEA^tt*lfiWl fcH 

i/^St^KLfcifi:! TQtm TA^~£A 
&ft*jt<b LTl 5 V (D&EE&WM-f Z> £ , 1 2 0 0 u A 
<o«i«d««Enfco I TOSrllS, T/US~£A«: 

&§1&£ Ifl 5 V (Dm.E.&WM'f $>t 6 n A<z>«»M*ifc 
Kfco 1 5VM^SiSlJt^ttgt5^, 2. 0X1 
0 5 X-$>itz 0 

(jSM)9) -SStfcW l <nfa<om&m- 

A 1 q 3 £^2 +CD ( 2 0) £ "T 5 £WU*HKOT 1 H 

^rftiiiri 5V(7)affMDt5^, 1 1 0 0 ju A 

&§^£ ltl5 VOSjE^Sl^D-f^ ^ 4 0 n A<Z>«W* 4 
StM/Sio 1 5 Vfn^D^O^^tb^rtfS-r^^, 2. 7 5 
x l 0 4 T*^o/Co 

Alq3^3^(?) (31) £ + 2S1S0U £P 

I TOS:3E«, T/l^-^A 
H^^l^ fti ^: U15 V<Z>«JES:HMlDi-5 

* - r> a&»«£ ins vomff^repjD-f 10 0 

p A<z>*«a*8Mx;fc. l 5 vHi*nW<7>S«Etfc 5 
l . 0 x i o 7 7?&>otzo 

A 1 q 3 ^r^4 ^co (4 2) £ + £ J£JL*M* ^tt^J 1 £R 

it i 5 vom/£^rfn^D-r^ £ . HO 

0 ^ AOi«^inf: 0 ITOtM, TA^^ 

* A£rH®£ U15 VO^S^Sl^D-f^ U30pA 

8. 5 x i o 5 r-*>ofco 
( seism 2) ^te^Jfc^J- 
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